Cobalt-60 Irradiation/Testis/House Sparrow (Passer domesticus, Linn.)
Quisenberry and Atkinson" have found that the white Leghorn cockerels after being exposed to 200 R, 300 R, 500 R and 700 R whole body irradiation reproduce normally after a period of 10-12 weeks regardless of the dose of irradiation or the age at which the radiation is given. However, acute injury has been reported in cock ducks and chicken after gamma and X irradiations2, 3' 4, Present study deals with the effect of Co-60 external irradiation on the active testis of the house sparrow (Passer domesticus, Linnaeus).
MATERIAL AND METHODS
Adult male birds (Passer domesticus) were collected from the vicinity of Jaipur in the month of July, when they were found to be sexually active. The birds were acclimatized to the laboratory conditions for ten days. The birds were exposed to Co-60 external irradiation at the varying doses of 475, 712 and 950 R, the dose rate being 100 R/hr from a distance of one foot. Individual body weight of the controls as well as the experimental groups was initially recorded and also at the various intervals before autopsy. 
RESULTS
There was no sign of radiation sickness and radiation mortality in the birds exposed to 475R and 712R. However, with the dose of 950R, the mortality was 33.3% up to day 8 and after that no animal survived.
No significant change in the body weight was observed in the irradiated birds.
The birds exposed to 475 R dose showed maximum damage in the tubular diameter on day 2 with the lowering of values from 2.3±0.01 pm to 2.0±0.8 pm. However, the seminiferous tubule showed signs of recovery on day 7. At 712 R, maximum reduction in tubular diameter appeared on day 3. The birds exposed to 950 R showed significant decline in the tubular diameter because of the atrophy of the testis and the values came down from 2.4±0.02 ,um to 0.79±0.01 pm ( Table 1 ). The tubular diameter could not be recorded after day 7 at this dose due to the breakage of the germinal epithelium. Control testis Cytological examination of the normal testis revealed the presence of the Sertoli and interstitial cells with prominent nuclei. The interstitial cells occurred mainly in the triangular spaces enclosed between the seminiferous tubules. The spermatogenetic cells were observed in the various stages of development and the tubules were full of spermatozoa ( Fig. 1 ).
Irradiated testis
Irradiation caused general decrease in the tubular diameters corresponding to the decrease in the testicular weight and size.
The seminiferous tubule did not indicate any appreciable histopathological change on day 1 after 475R. The immediate effect of radiation was the reduction in the testicular weight which became significant on day 2. The pathological damage appeared in the testes on day 3 and was marked by the pyknotic and vacuolated spermatogonial cells. The highly radiosensitive spermatogonial cells showed decrease in their popula tion. More damage was observed in the peripheral cells as compared to the cells located centrally. Sertoli and the interstitial cells projected normal cytomorphological picture. Testes were full of motile sperms (Fig. 2) . However, recovery took place after 7 days and a near normal histological picture of the testis was seen after day 15 (Table 2 ) (Fig. 3) . The testis after exposure to 712R showed more histopathological changes as compared to 475 R group. The reduction in the testicular weight was highly significant on day 2 and 3. Tunica albuginea appeared to be fibrotic and the seminiferous tubules regressed with irregular margins.
The epithelium in a few tubules became disorganized and the spermatogenetic cells appeared to be exfoliated into the lumen (Fig . 4) . Many exfoliated cells revealed nuclei undergoing pyknosis and karyolysis , in many tubules (Fig. 5) . The various tubules showed subnormal association of germ cells . A few giant cells were also formed by the inclusion of two to many nuclei of either sper matocytes or spermatids (Fig. 6) . The histological picture showed sign of recovery after 15 days.
Maximum damage was observed in the testis exposed to 950 R Co-60 external irradiation.
Highly significant diminution in the testicular weight was clear even on day 1 (Table 2) . Profound histopathological changes were observed in the tunica albuginea which thickened further due to fibrosis (Fig . 7) . Spermatocytes showed cloudy swelling and their population was much reduced. Marked pyknosis and karyolysis were evident in these cells (Figs. 8, 9 ) on day 2. All the cells were knocked out after day 7 except the Sertoli and the Leydig cells which remain unaffected. The tubules were totally empty with wide lumen (Fig. 8) . shown in rats, exposed to whole body irradiation, that the depletion of the spermatogonia is because of the marked inhibition of the mitosis of the spermatogonial cells. There is no significant decrease in the population of the spermatocytes at the dose level of 475 R. However, at 712 R dose, the sperms and the spermatids do not appear to be affected initially but become susceptible after day 3 as indicated by the formation of the giant cells due to the fusion of the nuclei in the spermatids and the absence of motile sperms. Similar observations have been reported by Oakberg16' in mammalian testes in which he has shown that spermatids are least affected at the dose when almost all the spermatogonial cells become depleted.
In the birds exposed to 950 R, the spermatids show significant chromatin conden sation and the formation of many bi and multinucleated giant cells. Several reports have been given on the formation of giant cells after irradiation"'. The present investigation reveals no change in the Sertoli and Leydig cells at all dose levels.
These cells are more radioresistant. Kaplanski19' has reported radio resistant nature of Sertoli cells in rabbit after Co-60 chronic administration. Owen et a1.20' and Abbot"' in rabbit have also reported that at the doses 5,000 R and 10,000 R, the seminiferous tubules become completely devoid of germ cells but retain a syncytium of Sertoli cells.
